natural renewals. Subsequently, there is a strong demand for healthy acorns.
As already mentioned, in Poland, the pedunculate oak is the most common species. Nevertheless, in Europe, the dieback of oaks has been observed since the early 18 th century [Oszako 2000 ]. It has been because these trees are sensitive to both low temperatures and long-lasting droughts. Impaired by abiotic factors, they often suffer from fungal pathogens and pests [Balder 1990 , Delatour and Morelet 1990 , Przybył 1990 , Siwecki 1990 , Modrzyński et al. 2006 , Jaworski 2011 . In our country, there had been no dieback of oaks on a larger scale until the 80's of the last century. However, this process has become evident in the recent years. Among all woody plants, the most frequent and wide-ranging fauna of arthropods occurs on oaks. One can discover more than 1,200 herbivorous species on these trees, including insects, that form galls on leaves, stems and roots, mainly from the gall wasp family (Cynipidae, Hymenoptera) and gall midges (Cecidomyiidae, Diptera) [Stone, Schönrogge 2003 ].
These pests decrease the decorative qualities of oaks, causing damage to buds and leaf blades, and due to their large numbers, they influence the growth of trees by suppressing the trees and by having a negative effect on their health. Other insects damage the oak fruit. The information dealing with the occurrence of insects damaging oak acorns and its consequences can be found in the publications by Čermak [1952 Čermak [ ], Schnaider [1976 , Křístek, Skrzypczyńska [1992] , Kelbel [1996] and Stocki et al. [2007] .
The larvae of Curculio glandium (Coleoptera: Curculionidae) and the caterpillars of Cydia splendana (Lepidoptera: Tortricidae)
are one of the most frequently referred to 'perpetrators' damaging the acorns [Kapuściński 1966 , Skrzypczyńska 1999 , Bąk 2002 , Jankowiak 2008 .
The analysis of species structure of forest stands in the Włoszczowa-Jędrzejów Nature Park signifies that Scots pine (Pinus sylvestris) and European alder (Alnus glutinosa) are the dominant species there. The oaks, however, constitute only 1.8% of the forest area. Owing to the previous indication of their economic and ecological importance; therefore, it was sensible and advisable to increase the number of this species in the above-mentioned area. Due to this reason, the researches were conducted with the aim to demonstrate the differences in the settlement of insects in the acorns coming from pedunculate oaks (Quercus robur) growing in Włoszczowa-Jędrzejów Nature Park, considering the place in which they occurred. The researches involved finding the 'perpetrators' (insects) responsible for damaging the acorns, and therefore, the losses in the analysed material.
StudY SItE
The National Park, numerous nature reserves, landscape parks 
rESEArCH MAtErIAL And MEtHOdS
The research material comprised of samples of fallen down acorns, collected under the oaks in the study site in Kurzelów (the Włoszczowa-Jędrzejów Nature Park) and the village of Żelisławice (outside the protected area). The research was conducted in late September and early October, in the period of 2014 to 2015. In 2014, 8 trees from each study site were considered, while in 2015, 10 trees from each study site were studied. The location of trees allowed to correspond the samples of acorns to the individual trees, namely, 100 acorns were randomly collected under every oak tree.
The collected material was placed in the laboratory, and then, it was analysed. The number of acorns that were healthy, wasted (i.e., incapable of germination) or damaged by insects was determined. During the analysis of the damages, the scientific description of Kapuściński [1966] was used.
The research description used the statistical analysis of variance (two-way, or two-factor analysis). The surface and the year of research were considered as the classifying factors. Before data analysis, the following assumptions were examined [StatSoft
2004]:
variability of a sample and the empirical distributions (if they -came from the normal distribution), which was evaluated using the Shapiro-Wilk test [Sokal, Rohlf 2012] the equality of variances for the two compared groups using -Levene's test [Sokal and Rohlf 2012] .
rESuLtS OF tHE rESEArCH And tHE dISCuSSIOn
The examination of 3600 pedunculate acorns indicated that 488 acorns (i.e., 13.5%) were capable of germination, 1,219 (i.e., 33.9%) were wasted acorns and the remaining 1,893 acorns (i.e., 52.58%) were found damaged. These damaged acorns included 1,233 acorns (i.e., 34.3%) damaged by Cydia splendana and 660 acorns (i.e., 18.3%) damaged by Curculio glandium (Coleoptera:
Curculionidae) (Table 1) .
Analysing the data for the examined acorns in the study site in Kurzelów in both years put together (Fig. 2) , the above mentioned insects damaged 876 acorns (i.e., 48.6%), including 37.4% by Cydia splendana and 11.2% by Curculio glandium, from the total 1,800 collected acorns. The healthy acorns were only 145 (i.e.,
8.1%), and the wasted acorns were 779 (43.3%).
In 2015, in the study site in Kurzelów, the percentage of acorns wasted and damaged by Cydia splendana was higher than the previous year, respectively 49.1% (in 2015) and 36% (in 2014)
-wasted acorns and 42.8% (in 2015) and 30.8% (in 2014) -damaged (Fig. 3) .
However, in the study site in Żelisławice, 56.5% of acorns were damaged. There were 343 (19.1%) healthy acorns and 440 (24.4%) wasted acorns (Fig. 4) . Also, in this study site, a greater number of acorns -wasted and damaged by Cydia splendanawas recorded in 2015 than in 2014 (Fig. 5) .
During the two-year research, it was verified that acorns from oaks situated near the industrial firm called Prefabet in Żelisławice were twice more frequently colonised by Curculio glandium (25.4%) than acorns from oak trees found in the protected areas (11.2%).
However, the damages caused by Cydia splendana in both study sites were similar -37.4% and 31.1 % (Fig. 2, 4) respectively.
The analysis of variances showed the influence of surface and year of research on the percentage of damage to pedunculate acorns by Curculio glandium and Cydia splendana.
In the case of first insect, the factor was F 1.32 = 45,3658 and p ≤ 0.001 for the study site, whereas F 1.32 = 76,6109 and p ≤ 0.001 was determined for the year. However, for Cydia splendana, it was F 1,32 = 46,013; p ≤ 0.001 (for fi rst study site) and F 1.32 = 77,550; p ≤ 0.001 (for the year).
In our country, the great need for healthy acorns has occurred because of the gradual deterioration in the healthiness of oaks.
Considering the data for pedunculate acorn collected in the years 1951-1999, it appears that, in Poland, a rich harvest of acorns can be observed every 5-7 years on average [Kantorowicz 2000].
As per other authors, the pedunculate oak has a rich harvest of acorns every 3-8 years [Suszka et al. 1994 ]. The trees found in the same tree stand can produce acorns, which vary in both size and shape. Consequently, owing to the requirement of protecting and preserving the genetic diversity, both large and heavy, as well as small and light acorns must be collected and stored [Falleri and Pacella 1997] . According to Tyszkiewicz [1952] , the healthiness of pedunculate acorns ranges from 60% to 70%, and as far as other species are concerned, for example, the northern red oak, their healthiness reaches even up to 90%.
The main cause of oak dieback can possibly be the infl uence of the co-occurrence of many abiotic and biotic factors. One of the biotic factors causing the damage of acorns is related to insects, among which, the most common are mentioned above, namely,
Curculio glandium and Cydia splendana.
As per the research carried out in the Włoszczowa-Jędrzejów Nature Park, it was stated that the aforementioned insects Kelbel [1996] , the loss of acorns from sessile oaks caused by the aforesaid insects were less significant there, and they reached approximately 20%.
In the current research, the attention should be drawn to the fact that acorns from sessile oaks found in Żelisławice were two time more frequently colonised by Curculio glandium than those found in Kurzelów. The oaks in Żelisławice were found in the area located near the industrial firm and in neighbouring fields. The factors diminishing the healthiness of oaks and therefore, also lowering their ability to produce acorns involve the increased content of nitrogen in water and soil. The overabundance of nitrogen supplied by water flowing from the fertilised fields [Keddy 2010] and the huge amount of nitrogen found in the tissues of oaks increase the attractiveness of oak as available food for pests.
However, the so-called gaseous air pollution causes disorders in the growth of trees, changes the species composition of forests and increases the vulnerability to biotic factors, for example, the gradations of insects [Paoletti et al. 2010 , Liu et al. 2011 .
COnCLuSIOnS
Based on the received outcomes, it can be claimed that:
The sessile oak acorns originating from Włoszczowa-1.
Jędrzejów Nature Park and in the neighbouring area were damaged only by Curculio glandium and Cydia splendana. The mentioned insects were responsible for more than 50% of acorn losses.
It was indicated statistically that both study sites and the 2.
year of investigations had an impact on the number of acorns damaged by the mentioned insects.
The

3.
acorns from oak trees found in the protected area were twice less frequently colonised by Curculio glandium -acorn weevil, than those from oak trees located in the study site in Żelisławice (near the industrial firm). The damages caused
by Cydia splendanain in both study sites were similar.
It is possible that the areas that were closer to industrial 4. firms emitting pollutants, and those near the busy road, probably give preferences to more frequent occurrence of insects damaging the sessile oak acorns.
